ABSTRACT: Empathy plays a role in social competence and intelligence, and can serve as a buffer against antisocial tendencies. Numerous studies highlight the relationship between empathy, prosocial behaviors, and the predictive utility of music preferences. This study examined participant differences in music preferences and empathy as a function of age, and whether preferred music genre predicted empathy (as a correlate to prosocial behavior). A new measure was devised to assess music preferences more accurately (i.e. with better face/construct validity) than existing measures. The Basic Empathy Scale measured empathy as a multidimensional construct. Younger participants exhibited greater empathy than older ones. Each music preference factor contributed uniquely to empathy variance in multiple regression models. Younger and older participants differed on music preferences (arguably associated with age-related sociocultural influences). Conclusions were drawn regarding the age differences in empathy and music preferences, the systematically greater influences of music preferences on cognitive compared to affective empathy, and the greater associations with empathy of specific music preferences. Limitations and implications for government policy and further research are considered.
reported unusual, but welcome, volunteer assistance from early and late adolescents. The Australian and The Brisbane Times newspapers (January 15, 2011) both reported that this "helping behavior" was giving youths a greater sense of power to make a difference in their-and other-communities, than they had had previously. Similarly, The Herald Sun (January 18, 2011) and The Brisbane Times (January 21, 2011) highlighted the plight of several 20 year olds wanting to assist flood victims. This, they reported, was accomplished in several ways, most noticeably by organizing a benefit concert for other youths which attracted popular Australian artists The Veronicas. These media reports of an increased prosocial behavior among late adolescents are supported by statistics from the Volunteering Queensland Organisation, who reported the registration of close to 80,000 volunteers during the month of January. Of these volunteers 2,400 were under the age of 18 (3%), and 24,800 were aged between 18 and 24 (31%).
This rise in prosocial behaviors exhibited among late adolescents is echoed by the Australian Bureau of Statistics (ABS). In the ABS' results from the 2008 "Voluntary Work Survey," volunteering trends for ages 18-24 had increased from 17% in 1995 to 34% in 2008 (of 5.2 million volunteers Australia wide). 26% of this age bracket (the largest percentage) indicated their motivating factor as "wanting to help others and give back to the community," and 22% (the second largest percentage) indicated their motivating factor as "wanting to gain life experience." Although the above-mentioned reports have focused on a particular geographic region and data on volunteering may not have been collected systematically over a long period of time, the findings of these reports nevertheless strongly suggest that late adolescents are exhibiting increases in collective prosocial behavior and it is deliberate.
WHAT ARE PROSOCIAL BEHAVIORS, AND HOW DO THEY DEVELOP?
"A prince must learn how not to be good." -Machiavelli (1532 -Machiavelli ( /2008 Before the 1970s, "altruism" was the term most commonly used for the behaviors under discussion. Then, in a 1972 issue of the Journal of Social Issues, Wispé coined the term "prosocial" as an antonym to the well-received term "antisocial." It has since been argued that if violence and aggression were seen as antisocial, then their opposites could be seen as prosocial (Clark & Giacomantonio, 2013; Hay, 1994) . A consensus exists within contemporary developmental psychology that prosocial behaviors include any actions that promote harmonious relations with, and/or benefit others. Examples include helping, sharing, cooperation (Nantel-Vivier et al., 2009) , sympathy, and comforting (Scourfield, John, Martin, & McGuffin, 2004) . Prosocial behaviors that facilitate positive social relations are thought to decline during early adolescence (Scourfield et al., 2004) , when children learn how to maintain a balance between their selfinterests and their prosocial impulses (Hay, 1994) , and then increase again with the maturation of empathic concern during late adolescence (Clark & Giacomantonio, 2013; Eisenberg & Fabes, 1998; Nantel-Vivier et al., 2009) . Therefore, it appears that children, like Machiavelli's Prince, learn how to identify the specific circumstances in which they need not be prosocial (Hay, 1994) , restricting prosocial behaviors to their affiliate groups (i.e. their in-groups), which include their friends and family during this period of adolescence (Nantel-Vivier et al., 2009) .
What is Empathy?
In current theories on empathic understanding, some researchers have defined empathy as a unique capacity in humans to feel the experiences of others as their own (e.g. Clark, 1980; Cohen & Strayer, 1996; Crenshaw & Hardy, 2007; Hoffman, 2001; LeSure-Lester, 2000) . Empathy is a higher-order human attribute, believed to be especially important in the moral development of adolescents (Kassin, Fein, & Markus, 2006; Sigelman & Rider, 2009 ). Modern developmental theorists (e.g. Clark & Giacomantonio, 2013; Cohen & Strayer, 1996; Crenshaw & Hardy, 2007; Epley, Savitsky, & Golovich, 2002; Hoffman, 2001) postulate that empathy should be considered a multidimensional construct consisting of two broad components: (a) a cognitive component: perspective taking, and (b) an emotional component: vicarious experiencing. The major component of cognitive empathy (i.e. perspective taking) entails using the power of imagination to try to see the world through someone else's eyes; the major component of affective empathy (i.e. vicarious experiencing) entails the ability to vicariously experience someone else's emotional state and/or feelings (Clark & Giacomantonio, 2013; Kassin et al., 2006; Sigelman & Rider, 2009) . It is also suggested that a well-rounded grasp of empathic concern involves the joint operation of both the affective and cognitive components (Caravita, Di Blasio, & Salmivalli, 2009; Clark & Giacomantonio, 2013; Cohen & Strayer, 1996; Hoffman, 2001 ).
Why Investigate Empathy?
In current theories on the development of prosocial and antisocial behaviors, empathy has been recognized as one of the most important individual difference characteristics (de Kemp et al., 2007) . Empathy is suggested to play a role in the acquisition of social competence during adolescence (Clark & Giacomantonio, 2013) . Moreover, empathy has been positively related to social intelligence and is suggested to serve as a buffer for all forms of aggressive and antisocial tendencies in adolescence (Albiero, Matricardi, Speltri, & Toso, 2009; Clark & Giacomantonio, 2013) . Previous research has linked deficiencies in empathy with increased levels of aggressive and antisocial behaviors (for a review see Clark & Giacomantonio, 2013; Jolliffe & Farrington, 2006a) , and it is a frequently documented belief that empathy facilitates adaptive and prosocial behavior and reduces aggression and antisocial behaviors (LeSure-Lester, 2000) .
A lack of empathy, conversely, implies a predisposition toward prejudice (Albiero et al., 2009) , and can be the basis of social tensions, and antisocial affect and behavior (Crenshaw & Hardy, 2007) . It has been suggested that children and adolescents displaying little empathy and concern for others care less about winning approval from, and are less influenced by praise from, authorities and peers (de Kemp et al., 2007) . As a result, this is thought to potentially encourage antiauthoritarianism through the development of antisocial affect and subsequent antisocial behavior (Clark & Giacomantonio, 2013; de Kemp et al., 2007) .
Previous Research in Empathy and Prosocial/Antisocial Behaviors
Two decades ago, no systematic review concerning the relationship between empathy and aggression, and empathy and other antisocial behaviors had been conducted. At that time, Miller and Eisenberg (1988) conducted a meta-analysis of the existing literature. The primary objectives of their review were: to examine whether individuals who are aggressive in their interactions with others also tended to be lower in empathic responsiveness; to examine whether individuals who exhibit antisocial behavior differ from other people in empathic responsiveness. Fourteen relevant studies were found at the time, which revealed relatively clear evidence of a modest negative relation between empathy and aggressive and antisocial behavior, in both males and females.
Over the past decade, there have been a limited number of studies that provide support for the previously mentioned "empathy-prosocial/antisocial behavior" theories of Albiero et al. (2009), Crenshaw and Hardy (2007) , and de Kemp et al. (2007) . For a complete review of these studies, see Clark and Giacomantonio (2013) who highlight the systematic negative associations between empathy and antisocial behavior, and positive associations between empathy and prosocial behaviors.
Research on the effects of exposure to prosocial media on empathy, such as video games, has been relatively sparse. A 2010 study (Greitemeyer, Osswald, & Brauer, 2010) , using a non-clinical population, revealed that playing prosocial video games significantly increased empathic concern (t[56] = 2.24, p < .05) for both males and females; although females overall reported more empathy than males (B = .36, t[49] = 2.82, p < .05). The researchers claimed that their results showed a systematic negative association between empathy and antisocial behavior, and it was suggested that these effects may not be limited to video game exposure but may also extend to other media sources such as music. For instance, it appears that listening to songs with prosocial lyrics can increase prosocial thoughts, affect, and behavior (Greitemeyer, 2009a (Greitemeyer, , 2009b . It was suggested in these studies, that investigations into the prosocial behavior-empathy association may highlight the importance of examining ways to increase empathy in order to instigate helping behavior (Greitemeyer et al., 2010) .
How Best to Measure Empathy?
Considering that empathizing involves two broad elements (i.e. cognitive and affective), it seems prudent for any studies looking into empathy to approach the construct in a multidimensional manner (Davis, 1980) . Contemporary empathy researchers claim that the Interpersonal Reactivity Index (IRI; Davis, 1980 Davis, , 1983 has certain shortcomings (e.g. Jolliffe & Farrington, 2006a) . Building on Davis's (1983) work, Jolliffe and Farrington (2006b) incorporated Davis's dimensions and produced an empathy measure that addressed the IRI's deficiencies. Consequently, the Basic Empathy Scale (BES) was devised. The similarities between the BES and the IRI is reflected in the relatively high inter-correlations for both the cognitive and affective empathy components (r = .36 & r = .52 males, & r = .38 & r = .35 females respectively, significant at p < .05) and total empathy scores (r = .53 males, r = .43 females p < .05) (Jolliffe & Farrington, 2006b ).
MUSIC PREFERENCES

Why Investigate Music Preferences?
Music is the most omnipresent phenomenon of human society (for a review of studies highlighting this, see Clark & Giacomantonio, 2013) . Many people seek out music for their own listening purposes, and, taken together with background music, this can add up to more than a quarter of a Western individual's day; especially adolescents (Rentfrow, Goldberg, & Levitin, 2011; Huron, 2001; Levitin, 2006; McCormick, 2009; Roberts, Henriksen, & Foehr, 2004) . The importance of music is also reflected in the billions of dollars spent each year on: (a) music's consumption, and (b) music's construction by industry (Geter & Streisand, 1995) . With the advent of many new online options, music has never been easier to access in any setting.
Given that music is known to play an important role in such psychological functions as emotional regulation and coping, and also has the potential to evoke powerful emotional responses from its listeners (Juslin & Laukka, 2003; Juslin & Sloboda, 2001) , it is not surprising that music-listening is shown to have implications for psychosocial adaptation, particularly for resolving developmental tasks. Examples include identity formation, social adaptation with peers, and emotion regulation (Miranda & Claes, 2008) .
Although the music an individual chooses to consume (i.e. their music preference) has received relatively little attention in mainstream social, and developmental psychology, recent investigations have begun to examine individual differences in music preferences (for a review, see Rentfrow, McDonald, & Oldmeadow, 2009 ). However, additional research that validates music preferences as a measure of developmental accomplishments and issues is needed (Rentfrow, Goldberg, & Levitin, 2011) . Exposing individuals to a specific variety or genre of music may promote greater self-exploration, validation, and normalization of their psychosocial, psychological, and developmental issues, thus enhancing their social development (Schwartz & Fouts, 2003) .
As recent research shows (see Rentfrow & Gosling, 2003; Colley, 2008; Schäfer & Sedlmeier, 2009; Dunn, 2012; George et al., 2007; Leung & Kier, 2008) , there have been numerous ways that types and genres of music have been defined, classified, and categorized. However, despite the subtle differences within the extant literature there does appear to be a considerable degree of convergence, with several robust music-preference factors emerging that are very similar (Rentfrow & Gosling, 2003) . As a result, Rentfrow and Gosling devised the Short Test Of Music Preferences (STOMP) in order to measure an individual's consumption habits (or preferred music genre), and revealed four overarching music preference factors. They labeled these factors: Factor 1, "reflective & complex" (comprising classical, jazz, folk, and blues genres); Factor 2, "intense & rebellious" (comprising rock, alternative, and heavy metal genres); Factor 3, "upbeat & conventional" (comprising country, pop, soundtracks, and religious genres); and Factor 4, "energetic & rhythmic" (comprising rap, soul, dance, and electronica genres).
Over the past decade music preferences have been shown to influence and predict adolescents' behavioral patterns and attitudes (Leung & Kier, 2008; Mulder et al., 2010; Rentfrow & Gosling, 2006; Selfhout, Branje, ter Bogt, & Meeus, 2009) , identity formation (Sprankle & End, 2009; Wester, Crown, Quatman, & Heesacker, 1997) , and psychopathology (Martin, Clarke, & Pearce, 1993; Miranda & Claes, 2008; Schwartz & Fouts, 2003) . These influences, which vary with age and gender, range from friendship formation, sexual acts, and substance use to civic activism, depression, and suicide (for a full review see Clark & Giacomantonio, 2013) . Here, we intended to seek evidence that the influence of music preferences extended to facets of emotional intelligence; namely empathy.
Aims
As such, the aims of this exploratory study were to examine: (a) differences between late adolescents and adults for music preferences and empathy; (b) in what capacity (i.e. strength and direction) music preferences might be related to empathy; (c) whether age and/or gender are mitigating factors in those relationships; and (d) how well preferred music genre is able to predict cognitive, affective, and overall levels of empathy as an indicator of prosocial behaviors.
Hypotheses
It was hypothesized that late adolescents would have greater empathy scores than adults, due to their reported "empathy-maturation" period (see Eisenberg & Fabes, 1998; Nantel-Viver et al., 2009) . It was also hypothesized that these younger participants would have greater preferences, as scored on the researchers' own Music Preference Factor Scale (MPFS), for rebellious and energetic music than older participants, and that older participants would have greater preferences for reflexive and conventional music than would younger participants. In addition, it was hypothesized that the four music preference factors would have unique associations with empathic concern. Specifically, it was hypothesized that preferences for MPFS factors 1 (reflexive & complex) and 2 (intense & rebellious) would have a stronger association with empathy than MPFS factors 3 (upbeat & conventional) and 4 (energetic & rhythmic). Furthermore, it was hypothesized that age would influence the variance in those associations.
METHOD
Participants and Sampling
Participants were recruited in two ways: (1) via the social media site Facebook, and (2) via student email lists across two Australian Catholic University campuses (Brisbane and Melbourne). This created two kinds of samples: a snowball sample, and a convenience sample. For the latter group, participants were encouraged to participate by the offer of credit towards final semester grades.
The age cut-off for adulthood typically differs across studies (e.g. cf. Sigelman & Rider, 2009, p. 4) , and cultures (i.e. voting and drinking ages), so we coded participants to retain this age variation. In the present study, late adolescents were defined as participants aged 18-24, whilst participants aged ≥25 were adults. The entire sample consisted of 322 participants (age range 18-56 years), Females = 237 (73.6%) and Males = 85 (26.4%), whose combined mean age was M = 27.38, SD = 10.23. We had a non-exclusive target sample of late adolescents and adults, both male and female, irrespective of cultural diversity. A power analysis suggested a target sample size of 146, based on a computation of the following figures: Total N 50 + 8m, where N 50 for use of regression analysis, and where m = number of independent variables (i.e. 50 + [8*12] = 146, Tabachnick & Fidell, 2007) . The percentage of participants classified as "younger" (late adolescents) was 57.7% (n = 173, M age = 20.11, SD = 1.90), whilst the percentage of participants classified as "older" (adults) was 46.3% (n = 149, M age = 35.83, SD = 9.45).
Materials
Preferred music genre was measured using two separate assessments: the researchers' own MPFS, and the STOMP. The MPFS is a 32-item questionnaire capturing preferences for the 32 music genres set out in the Leung and Kier (2008) study. The MPFS asks participants to rate how often they listen to a specific genre. An example of an item would be "I like to listen to Classical music," and the item is endorsed along a 5-point Likert scale where 1 = "Not at all" and 5 = "All the time." Scoring for the four music preference dimensions is as follows: Sub-Factor 1 comprises items 3, 4, 5, 12, and 18; Sub-Factor 2 comprises items 9, 11, 16, 17, 19, and 31; Sub-Factor 3 comprises items 15, 23, 25, 26, and 30; Sub-Factor 4 comprises items 6, 19, 22, and 32; Sub-Factor 5 comprises items 10, and 20; Sub-Factor 6 comprises items 1, 7, and 21; Sub-Factor 7 comprises items 14, 17, and 28; and Sub-Factor 8 comprises items 2, 8, and 13. The eight sub-factors load onto four broad-level factors. Factor 1 (MPF-1; reflexive and complex) comprises subfactors 1 and 4; Factor 2 (MPF-2; intense and rebellious) comprises sub-factors 6 and 7; Factor 3 (MPF-3; upbeat and conventional) comprises sub-factors 5 and 8; and Factor 4 (MPF-4; energetic and rhythmic) comprises sub-factors 2 and 3 (i.e. their respective counterparts from Rentfrow and Gosling [2003] ), in accordance with the manual pairwise combination analysis. Scores are then interpolated into percentages of the total factor worth, and the factor with the highest recorded percentage among the four factors serves also as the general music preference factor.
The STOMP is a 14-item scale, assessing preferences in music genres. As described above, it assesses four broad music-preference dimensions: reflective and complex, intense and rebellious, upbeat and conventional, and energetic and rhythmic. The factor that scores the highest percentage of the total factor's worth represents the participant's music preference (for a full account, see Rentfrow & Gosling, 2003) . This measure was modified for use with online services.
Empathic concern was measured using the BES, a 20-item questionnaire that consists of 9 items addressing cognitive empathy, and 11 items addressing affective empathy (Jolliffe & Farrington, 2006b ).
Procedure
Having been invited to participate via email or Facebook invitation, participants were shown a hyperlink to an online survey, where they were presented with an information letter and consent option. At their convenience, participants provided responses to 66 items (not including demographic items) that comprised three separate measures: the MFPS, the STOMP, and the BES. Participation took no longer than 20 minutes if completed in one sitting. This study was approved by the National Human Research Ethics Committee (NHREC).
Design
"Preferred music genre" served as the independent variable, and was operationalized as participants' responses to the music preference questionnaire(s). "Empathy" served as the dependent variable, with two sub-specifications: (a) the cognitive component, considered "perspective-taking" (i.e. using the power of imagination to try to see the world through someone else's eyes); and (b) the affective component, considered "vicarious experiencing" (i.e. experiencing vicariously someone else's emotional state or feelings), both of which were measured by the BES Short Form. The research design was a within-subjects correlational study, assessing the relationship(s) between an individual's music preferences and their empathy levels.
RESULTS
Music Preference and Empathy Scores
At the beginning of this paper, it was mentioned that the MPFS would be used as the measure to capture an individual's preferred music genre. After reviewing the data between raw and percentage scores, and across measures (i.e. frequencies, descriptives, and correlations, presented in Figures 1 through 6, and Table 1), the researchers concluded that the MPFS raw scores captured music preferences across the samples with strong face-and criterion-related validity (see Kaplan & Saccuzzo, 2005 for validity explanations). As such, MPFS raw scores were used for all subsequent analyses. Means and standard deviations were calculated for each of the variables of interest. These were obtained for the sample as a whole and for the sample when split by age, and are presented in Table 2 . The preferred music factor for this sample as a whole was MPF-4 (energetic & rhythmic), with 34.2% of participants choosing this as their preference (see Figure 1) . However, when splitting the sample by age these figures are reflected differently. Whereas the younger participants still preferred MPF-4, and this percentage was greater (41.6%, see Figure 3 ), the older participants had a stronger preference for MPF-3 (29.5%, see Figure 5 ). 
Statistical Analyses
The descriptive statistics in Table 2 highlighted several mean differences between younger and older participants. As this study was largely exploratory, cases where results failed to reach critical value significance, but came close enough to be considered "just barely" or "almost" significant, were treated as "marginally significant" in our interpretation. It has been suggested that marginally significant (p < .2) results in exploratory studies can be relevant, and, therefore, merit discussion (Vogt, 2000) . Although younger participants showed greater means on every level of empathy, significant age differences in empathy were not found: cognitive empathy t(320) = .790, p = .430, d = 0.09; affective empathy t(320) = .246, p = .806, d = 0.03; total empathy t(320) = .558, p = .557, d = 0.06. As equal variance was not assumed for the younger/older classification, Welch's t was used for the comparison. Significant differences between younger and older participants were found for music preferences, with younger participants significantly preferring MPF-2, t(320) = 3.24, p = .001, d = 0.33, and MPF-4, t(320) = 5.55, p < .001, d = 0.61. Older participants significantly preferred MPF-1, t(320) = -2.85, p = .005, d = 0.32, and older participants preferred MPF-3, but the age difference was not significant, t(320) = -.736, p = .446, d = 0.09.
Relationship Between MPFS and BES Scores
Bivariate Pearson's correlation coefficients were calculated for each sample (i.e. entire, younger, and older), on all pairs of variables of interest. For the entire sample, MPF-1 (r = .07) and MPF-2 (r = .09) had stronger associations with empathy than MPF-3 (r = -.06) and MPF-4 (r = .03). This was the same pattern when splitting the sample by age. For the younger sample, MPF-1 (r = .03) and MPF-2 (r = .07) had stronger associations with empathy than MPF-3 (r = -.04) and MPF-4 (r = .03). For the older sample, MPF-1 (r = .05) and MPF-2 (r = .11) had stronger associations with empathy than MPF-3 (r = .01) and MPF-4 (r = .09).
Regressions
In addition to the "relationship-descriptive" qualities, the above correlation coefficients were also obtained for the purpose of prediction. Regression models were used to predict empathy values from scores on the MPFS. For the entire sample, marginally significant regression models were produced on MPF-2 (r 2 = .007, β = .085, F [1, 320] Part of the main hypothesis was that the four MPFS factors would have unique associations with empathy. Specifically, it was hypothesized that preferences for MPF-1 and MPF-2 would have stronger associations with cognitive and total empathy than preferences for MPF-3 and MPF-4. Pearson's correlations showed that, after controlling for age and gender, MPF-1 and MPF-2 did show greater associations with empathy (r = .07, and r = .09 respectively) than did MPF-3 and MPF-4 (r = -.06, and r = .03 respectively). Again, the data reflected these hypotheses, without achieving statistical significance. At this stage, the differences in the music preference factor-empathy association for the entire sample can only be explained in terms of random variability. Finally, it was hypothesized that age would influence the variance in the music preference factor-empathy association. In support of this hypothesis, the models with cognitive-and total empathy as the criteria were significant at p < .01 level. Affective empathy, on the other hand, only produced a significant multiple regression model on MPF-2 -at p < .05, all of which had effect sizes (f 2 ) between .02 and .10 (i.e. small to medium).
DISCUSSION
The aims of this exploratory study were to examine: (a) differences between late adolescents and adults for music preferences and empathy; (b) in what capacity (i.e. strength and direction) music preferences might be related to empathy; (c) whether age and/or gender are mitigating factors in those relationships; and (d) how well preferred music genre is able to predict cognitive, affective, and overall levels of empathy as an indicator of prosocial behaviors.
Music Preference and Empathy Differences Between Late Adolescents and Adults
The results showed that there was a significant age difference in music preference between late adolescents and adults. Whereas older participants preferred music associated with MPF-1 (reflexive and complex), younger participants preferred music associated with MPF-2 (intense and rebellious). Regarding the age difference in empathy, previous research (e.g. Eisenberg & Fabes, 1998; Nantel-Viver et al., 2009 ) posits that empathic concern matures during late adolescence. Total empathy scores of the younger participants, the late adolescents, in the current study may reflect this proposition, since the younger group's total empathy mean was higher than that of the full sample mean. This suggests that between the ages of 18 and 24 participants' empathy may be greater than those aged 25 years and older. The finding that younger participants scored higher for this trait than older participants may indicate that the transition from late adolescence into adulthood may be accompanied by a decrease in empathic concern, and thus prosocial behaviors.
So it seems that as children resemble Machiavelli's Prince (Hay, 1994) by learning how not to be good (i.e. decreasing their prosocial behaviors), so too do late adolescents decrease their prosocial behaviors as they transition into adulthood. We argue that, as the responsibilities and stresses of life increase with adulthood, an individual's own life concerns may occupy the majority of their available cognitive energy, leaving less for the processing of, and attending to, the emotional concerns of others. It appears that, even though adults are capable of having their empathic concern increased (Greitemeyer et al., 2010) , without such intentional intervention, this may not usually happen. This was not a longitudinal study and so it is possible that the results may reflect generational differences, with participants in these two groups having been exposed to different enculturating forces with resultant difference impacts on prosocial behaviors and/or musical taste. However, despite the lack of longitudinal evidence here, the results of the present study may be taken to suggest that as late adolescents transition into adulthood, their empathic concern decreases (and with it, presumably, their highly correlated prosocial behaviors).
The Relationship Between Music Preferences and Empathy
Music preferences have been found repeatedly to predict behavioral patterns (e.g. Selfhout et al., 2009; Rentfrow & Gosling, 2006; Leung & Kier, 2008; Mulder et al., 2010) , identity formation (e.g., Wester et al., 1997; Sprankle & End, 2009) , and adolescent psychopathology (e.g., Miranda & Claes, 2008; Schwartz & Fouts, 2003; Martin et al., 1993) . The results of the current study add credence to previous findings concerning music preferences' predictive utility, in this instance concerning individual-difference characteristics (i.e. empathy), specifically for males, and across developmental stages. When empathy was regressed onto each MPFS factor, it was predominately the younger males that produced significant models, and only for reflexive and complex, and intense and rebellious music. We postulate that a ceiling effect for female empathy rendered the collective group's regression models non-significant, especially considering that females in these samples outnumbered males 3:1. Removing females from the samples revealed the expected effects in males.
Similarly, music preferences accounted for empathy variance in significant regression models. Reflexive and complex (MPF-1), and intense and rebellious (MPF-2) music explained the most empathy variance of all the music factors, across age. It is thought that the lyrical content of genres in these two factors is far broader (i.e. covering a greater number of topics or issues) on an emotive level than that of MPF-3 and MPF-4, especially in terms of the issues that plague adolescents (Leung & Kier, 2008) . Upbeat and conventional music (MPF-3) took variance away from empathy and was negative in its association. The negative association that MPF-3 had with empathy could also be explained in terms of lyrical content. Music genres encompassed by MPF-3 generally lack the same broad emotive content, tending to pertain instead to boy-girl interactions, materialism/consumerism, or self-centered and mundane content (Clark & Giacomantonio, 2013; Leung & Kier, 2008) .
Furthermore, it was shown that all four music preference factors had stronger associations with cognitive empathy than with affective and/or total empathy. We suggest that understanding the lyrical content of music is more akin to taking the perspective of the musician as another person, as opposed to merely feeling the musician's emotive state vicariously. For example, listening to a song that makes you cry may not necessarily be a reflection of how the composer felt; some may cry simply because of the accidental context of the listener's own life when he or she first heard the song. As such, it is possible that music preferences have a more relevant association with the cognitive aspects of social and moral development than the affective aspects.
The results of the current study also add credence to previous findings concerning sex differences in music preferences. We showed that male participants had stronger preferences for reflexive and complex music, and intense and rebellious music (i.e. MPF-1 and MPF-2, which incorporate classical, jazz, heavy rap, and metal music). In addition, female participants had stronger preferences for music that is upbeat and conventional, and energetic and rhythmic (i.e. MPF-3 and MPF-4, which incorporate pop, urban, dance, and radio music). Recent studies highlighting the sex differences in developmental issues (Schwartz & Fouts, 2003; Martin et al., 1993) contribute to the following explanation. Females are thought to focus more on appearance, relationships, and issues of acceptance, which are themes embedded in MPF-3 and MPF-4 (Leung & Kier, 2008 ), which we suggest may explain the female preferences found in the present study. Conversely, males are thought to focus more on individualization and angst issues, which are themes embedded in MPF-1 and MPF-2 (Leung & Kier, 2008) . This, we suggest, explains male preferences for the aforementioned music factors.
CONCLUSION
In conclusion, this study showed that each of the music preference factors highlighted here has unique associations with empathy that differ across younger (18-24 years old) and older (≥25 years old) participants. Specifically, it was shown that music genres encompassed by MPF-1 and MPF-2 are stronger in their associations with empathy than are those encompassed by MPF-3 and MPF-4. In fact, MPF-3 was negatively associated with empathy, indicating that those who have greater preferences for these genres may be lower in empathic concern. Additionally, MPF-4 was shown to have very little influence on empathy, positively or negatively, indicating that these genres of music contain little to no emotive messaging influencing empathic concern-a finding reflected in previous research (Clark & Giacomantonio, 2013; Leung & Kier, 2008) . In addition, age differences concerning empathy and music preferences were present, indicating that empathy decreased with the onset of adulthood, and that music preferences in adulthood no longer reflect the social, moral, and developmental issues that plague late adolescents.
The most interesting finding, however, concerns the systematic positive associations that music preference has with the cognitive component of empathy compared with the affective and overall components. This finding invites us to consider whether music preferences are more relevantly associated with cognitive aspects of development than affective ones. In addition, these findings suggest that future research into the developmental relevance of music preferences might focus more closely on cognitive rather than affective constructs.
Furthermore, the importance of the demonstrated influence of music preference on empathy should not be underestimated, especially given the aforementioned established correlation between empathy and prosocial behavior. It is postulated that individuals with music preferences that have greater associations with empathy (i.e. reflexive and complex, and intense and rebellious) may be more likely to exhibit greater prosocial behaviors than those with preferences for music that has negative or no association with empathy (i.e. upbeat and conventional, and energetic and rhythmic). Further research would be needed to validate the current findings. However, if this is the case, the way in which popular commercial music is censored, along with ratings of music television shows (i.e. according to explicit language and sexual content only), may have to be reviewed to incorporate socio-emotional influences given the association between music and empathy.
Finally, in considering this study in terms of empathic concern being positively related to social intelligence, social competence, and other aspects of psychosocial adaptation during adolescence, it is thought that music genres pertaining to greater developmental, sociological, ideological, and political messaging (such as MPF-1 and MPF-2; essentially those linked in this study with greater empathy association)-opposed to narrow-focused messaging-may promote, through exposure, a greater understanding of a diversity of concepts in the listener (Clark & Giacomantonio, 2013) . Exposure to such music genres may serve as a buffer for all forms of aggressive and antisocial tendencies in adolescence (Albiero, et al., 2009; Miranda & Claes, 2008) , and foster the development of strategies and support mechanisms (cognitive) that help to make positive, rational choices (Packer & Ballantyne, 2011) . Furthermore, this exposure may allow the listener to experience greater self-exploration, validation, and normalization of issues, thus enhancing his or her social development, essentially leading to a more productive and fulfilling life.
Limitations of The Current Research
There are several limitations to the present study. The demographics of the sample were not ideal. Females were largely over-represented. This, we suggest, may have led to inflated means for the empathy scores of the sample as a whole. We postulate that this female over-representation led to the lack of outright significance we found for the majority of simple regression models. Furthermore, due to time and ethics restrictions we were unable to include early adolescents in the study (12-17 years old). This adds an extra element of caution to the interpretation and generalization of our results and their implications. However, given the exploratory nature of the research, this caution is welcomed. There were issues surrounding the interpretation of the developmental significance of music preferences as measured. Since this sample contained age groups beyond early adolescence, a retrospective assessment of participants' music preferences may have highlighted the depth or strength an individual has for that preference. With regard to measuring empathy, the BES is quite robust in its psychometric properties (Alberio et al., 2009; Jolliffe & Farrington, 2006b ). However, we wonder whether we might be better served by incorporating measures of peer assessments of an individual's empathic concern (or some other post hoc confirmatory assessments). Finally, this study was only correlational, which does not allow causal conclusions. However, the exploratory nature of this study lent justification for choosing this design, as the focus was to highlight relationships between un-researched variables.
Suggestions for Future Research
First, we are quite pleased with the MPFS' statistical ability to capture music preferences equally to that of existing measures (i.e. the STOMP), especially considering that the MPFS pertains to greater logical content and face validity, in that it captures music preference as a measure of time spent intentionally listening to a specific genre, as opposed to a mere rating of a factor-analyzed banner genre. Further psychometric validation of the MPFS (which is currently underway) would highlight its greater relevance for music preference assessment. In addition, studies using the MPFS as an assessment tool would add validity to their results.
Future research into empathy and music preference associations should also improve upon the limitations of the current study, namely to incorporate peer assessments into measures of empathy, and the retrospective assessment of music preferences for participants beyond early adolescence. Extending empathy measures in this way may result in a more robust assessment of the construct for future research, especially when samples are gender-and/or age-biased, and a retrospective assessment of music preferences for participants who have transcended the identity formation period may give researchers greater knowledge of the developmental relevance of the favored youth culture pastime, intentional music listening. In addition, future research should include early adolescents to ensure the entire developmental period is investigated.
The question of impact on empathy via music exposure remains an important one. Future research into the developmental relevance of music listening may consider an experimental study similar to Greitemeyer et al., (2010) , in which it was suggested that exposure to prosocial media increased empathy. Future research exposing participants to music factors, which have been suggested in this study to have greater associations with empathy (i.e. MPF-2, intense and rebellious), may examine more closely the music preference-empathy relationship.
Furthermore, as this study has highlighted, it appears that music preferences may be more relevant to cognitive as opposed to affective components of development. This is thought to be a function of the metaphoric, figurative, and poetic nature of music lyrics, and the cognitive processes needed to decipher meaning. Further research into music preferences may investigate possible links with constructs such as verbal comprehension, academic results, overall intelligence (i.e. IQ), or possibly any construct relating to the development of an individual's executive functioning, since listening to specific genres of music may promote cognitive processes that lead to greater intelligence (Clark & Giacomantonio, 2013) . 
NOTES
